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Abstract

The purpose of this research is the use of secondary raw materials of oil and fat industry enterprises,
oilseed cake, for the development of new enriched food products with increased biological and
nutritional value. The objects of research were flaxseed, soybean, peanut, and pumpkin oilcake obtained
based on an experimental production workshop for the processing of oilseeds. This article presents
the results of organoleptic, physico-chemical, and microbiological indicators, the content of toxic
elements, the content of heavy metals, and the energy value of the studied cakes for further use in
the development of bakery, confectionery, and pasta products was determined. All indicators do not
exceed the requirements established by regulatory documents. According to the results of the research,
high content of proteins from 29.6 in peanut and up to 37.5 in pumpkin oilcake was revealed; toxicity
in rabbits was not detected, cadmium, mycotoxins, Bacteria of the Escherichia coli group BECG
(coliforms), yeasts, molds were not detected; other toxic elements, the number of mesophilic aerobic
and facultative anaerobic microorganisms (NMAFAM), heavy metals do not exceed the allowable
limits.Domesticoilseed processing by-products can enable the reuse of materials in the supply chain as
they add value to food, reduce costs, promote economic growth, and reduce the risks associated with
their disposal in the environment.
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Basic position and Introduction

The remains of the oil and fat industry can
be used as by-products for high-value-added
products and food additives. When proteins and
carbohydrates dominate the cake, they can be used
as filler in dairy and meat production. Bochkarev
[1 found the use of flax cake rich in proteins and
fiber in bakery and confectionery products.

According to Teh [2] and Zajac [3], oilseed
cake and subsequently oilseed meal are valuable
sources of gluten-free proteins, which are a suitable
alternative to replace animal or other vegetable
protein sources, as they are easily digestible, non-
toxic and quite nutritious.

A group of scientists led by Bochkarev [1]
found that the composition of cake/meal depends
on the variety, pressing method and growing
conditions. The taste and smell are characteristic
of the feedstock without mustiness, mold, rancidity
and foreign odors. The color of pumpkin seed cake
is brown to brownish-green with a tasteless and
sweetish aftertaste. Flax seed cake has various
shades of brown with a neutral and bland taste.

Materials and methods

Samples of the studied oilcake samples were
obtained based on the experimental production
workshop for the production of vegetable oils of
the S.Seifullin Kazakh Agrotechnical University.
Vegetable oils are used for food purposes and new
product development [8]. Flax, soybean, peanut,
and pumpkin seeds of the 2022 harvest were dried
and pressed on a screw oil press. After pressing,
the main product is obtained - flaxseed, soybean,
peanut, and pumpkin raw oil. The oilcake is a
secondary product of oilseed processing, which

1- flaxseed 2- soybean

The remains of the oil and fat industry can be
used as by-products for high value-added products
and food additives. During four months of storage,
Tarek-Tilistyak et al. [4] observed that the activity
of the water remained stable, inhibiting the growth
of’bacteria and mold. Macronutrients decrease after
a month, and the lowest levels of contamination
were found in walnuts and the highest in flaxseed.

The use of protein- and fiber-rich cakes
(flax) by Sunil et al. [5] was found in bakery and
confectionery products.

A group of scientists led by Giiltekin Subas1
[6] used solid cake from sesame and coconut
to prepare four healthy products. According
to Ancuta [7], due to its nutritional properties,
sunflower cake is a good source of good functional
foods that also have good sensory characteristics.

Purpose of this article - researching to assess
the organoleptic, physico-chemical indicators
and safety indicators of oilcake from flax seeds,
soybeans, peanuts, and pumpkin.

until now has been mainly used as animal feed.
Few studies are devoted to studies on the use of
oilcake as a dietary supplement.

Research of the organoleptic quality indicators
of the obtained cake from flax seeds, soybeans,
peanuts and pumpkins were carried out in October-
November 2022.

Samples of the studied oilcake samples are
shown in fig. 1: sample No. 1 - flaxseed oilcake;
sample No. 2 - soybean oilcake; sample No. 3 -
peanut oilcake; sample No. 4 - pumpkin oilcake.

3- peanut 4- pumpkin

Figure | — Appearance of the samples of the studied cakes

The objects of the study were: cake obtained
after a single pressing of flax, soybean, peanut and
pumpkin seeds.

Organolepti, physicochemical, microbiological
indicators of the quality of cake samples, the

content of toxic elements and heavy metals in them
were carried out in accordance with regulatory
documents.

The physicochemical composition of cakes
was determined by the express method on the
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device NIRS DA1650, Foss Analytical, Denmark;
Before the study, all types of cakes were

crushed in a laboratory crusher and sieved through

a sieve with a mesh opening diameter of 0.4 mm.

Results

To determine the microbiological and safety
indicators of cakes, the samples were transferred to
the Republican State Veterinary PVC Laboratory.

The characteristics of the organoleptic and physical indicators of oilcakes are given in table 1.

Table 1 - Organoleptic indicators of the quality of the samples of oilcakes

The name of indicators

Name of oilcakes

Flaxseed Soybean Pumpkin Peanut
1 2 3 4 5
Appearance and Free of foreign inclusions and impurities
Color Dark brown | Yellowpowder | Yellow-green | Light brown
powder powder powder with
red dots
Smell Peculiar to the corresponding type of oilseed raw material
without foreign smell (mustiness, mold, burning, etc.)
Taste Peculiar to the corresponding type of oilseed raw materials,

without rancidity and other foreign flavors

Metal-magnetic impurity, mg per
1 kg of cake, no more

Is absent

infestation

Consistency Loose, homogeneous
Other foreign matter Is absent
Pest infestation or evidence of Is absent

Table 2 - Physical and chemical parameters of oilcakes

The name of indicators

Name of oilcakes

Flaxseed Soybean Peanut Pumpkin
Physical and chemical indicators:
- moisture content, %; 6,5 7.9 8,0 7,8
- mass fraction of protein, %; 34,4 32,6 29,6 37,5
- mass fraction of fat, % 25,4 18,8 25,6 25,5
Mass fraction of ash insoluble in
hydrochloric acid, in terms of dry 0,67 0,35 0,13 0,44
matter,%, no more
Indicators of oxidative deterioration of fat
— acid number, mg KOH/g fat, not 1,8 1,3 1,5 1,7
more than
— peroxide value, mole of active 4.2 3.9 3.9 3,5
oxygen/kg of fat, not more than

The highest protein content was found in
pumpkin oilcake - 37.5%, then in linseed oilcake -
34.4%, in soybean oilcake - 32.6%, and in peanut
oilcake, it was 29.6%. The results are comparable
to sunflower cake, flax, cold-pressed pumpkin
containing 19.9-44.9; 14.4-41.9; 29.4-53.9% of
crude protein, respectively, which were carried out
by Ancuta and Sonia [9].

Abdullah [10] argues that moisture content is
an important factor in maintaining cake stability
over a long period of time. According to Popovic¢
[11], levels below 12% are considered safe for
storage, as they prevent rapid mold growth. The
values obtained by Sinkovi¢ and Sunil [12, 13]
were 6.5% for flaxseed meal, 7.9% for soybean
meal, 8.0% for peanut meal and 7.8% for pumpkin
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meal. Values were relatively similar to those
for soybean, rapeseed, sesame and flaxseed.

Discussion

The results of the fat content analysis were as
follows: 25.4% for flaxseed oilcake, 18.8% - for
soybean, 25.6% for peanut, and 25.5% for pumpkin
oilcake. The mass fraction of fat in the studied fats
was high since these cakes were obtained after a
single cold pressing. But the by-products of cold-
pressed oils are characterized by high nutritional
value and good functional performance. The
oilcake can be used as a food ingredient or to
extract biologically active compounds that can be
included in new foods because they are nutritious,
social, and cost-effective.

According to the content of insoluble ash
(0.13-0.67%), all types and batches of cake meet

Table 3 - The content of toxic elements in cake

Significantly lower values were found for hemp
and pumpkin seeds.

the requirements of the current RD.

Indicators of oxidative deterioration acid
number (1.3-1.8) and peroxide number (3.5-
4.2), calculated considering the oil content, are
within the safety levels established for oil and
fat products. The nutritional value of the studied
samples of cakes is presented below.

For the further use of cake for the development
of food products, the content of toxic elements,
especially cadmium and lead, in the cake of flax
seeds, soybeans, pumpkin, and peanuts, are also of
interest. The results of the analysis are presented
in table 3.

The name of indicators Name of oilcakes
Flaxseed Soybean Peanut Pumpkin
Toxicity in rabbits Non toxic
Toxic elements:
- cadmium, mg/kg; Not detected Not detected Not detected Not detected
- lead, mg/kg; 0,057+0,017 0,054+0,016 0,028+0,008 0,059+0,017
- arsenic, mg/kg. 0,058+0,020 0,027+0,009 0,0320,011 0,032+0,011

As can be seen from Table 3, the studied
samples of cake are not toxic, cadmium is not
detected, and the content of lead and arsenic in
oilseed cake does not exceed permissible levels.

The most common microbiological test is an
indicator of the number of mesophilic aerobic
and facultative anaerobic microorganisms (total
bacterial contamination). It is widely used in food

Table 4 - Microbiological indicators of cakes

technology for microbiological assessment of the
quality of raw materials or products.

From a safety point of view, identification and
quantification of molds and yeasts are necessary
since their increased content compared to the
permissible content can cause microbial diseases
such as mycotoxicoses.

The name of indicators Name of oilcakes
Flaxseed | Soybean Peanut Pumpkin
1 2 3 4 5
Mycotoxins:
- zearalenone (F-2), mg/kg Not detected
- T-2 toxin, mg/kg Not detected
- deoxyvalennol Not detected
1 2 3 4 5
Microbiological indicators:
- BECG (coliforms) in 0.1 cm3 (g) of the product Not detected
- NMAFAM, CFU/g, no more Up to 200 thousand m.c.in 1 g
- Yeast CFU/g, no more Not detected
- Molds, CFU/g, no more Not detected
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It was established that mycotoxins zearalenone
(F-2), T-2 toxin, deoxyvalennol, BECGKP
(coliforms), yeasts, and molds were not detected.
The mass fraction of NMAFAM did not exceed
the MAC norms up to 200 thousand m.c. in 1 g at
an acceptable rate according to GOST 25311-82,
no more than 500 thousand m.k. in 1 g.

Heavy metals may be present in raw materials

Table 5 - The content of heavy metals in cake

grown on contaminated soils. They can get from
the atmosphere as part of gaseous emissions,
fumes, and technogenic dust; in the form of
industrial waste, sewage, household waste, and
mineral fertilizers. Therefore, it is necessary to
analyze the presence of heavy metals in food.
Table 5 shows the results of the analysis of the
content of radionuclides.

The name of Name of oilcakes
indicators Flaxseed Soybean Peanut Pumpkin
Radionuclides:
- Cesium-137, Bg/kg 0,00+26,80 14,90+26,80 11,80£19,90 0,00+£25,90
- Strontium-90, Bqg/kg 0,00+14,90 9,20+15,00 4,80+11,40 7,30+14,70

These table confirm that the mass fraction of heavy metals in the composition of cakes is in the
minimum amount and does not exceed the MPC norms for cesium-137 - no more than 180 Bq/kg, for
strontium-90 - no more than 100 Bq/kg. Cesium-137 was not found in linseed and pumpkin pomace.

Table 6 - Nutritional value and calorie content of oilseed cakes

The name of Content, % Calorie content,
oilcakes Protein Fat Carbohydrates kcal
Flaxseed 344 25,4 12 464,2
Soybean 32,6 18,8 35,9 4432

Peanut 29,6 25,6 18 420,8
Pumpkin 37,5 25,5 23 471,5

The calorie content of all samples is approximately the same, from 420.8 kcal for peanut cake and up
to 471.5 kcal for pumpkin cake. The high caloric content is explained by the high-fat content in oilcake,
as they are obtained after a single cold pressing, which has better nutritional properties than oilseed
cakes obtained after degreasing with organic solvents.

Conclusions

According to the results of the research,
it follows that all the studied cakes meet the
established requirements for the above cakes
in terms of organoleptic and physical quality
indicators and are safe for their further use in
the production of food products, namely for the
production of bakery, confectionery and pasta
products, provided for in further research.

The nutritional value of oilseed cake is
represented by a high protein content in the range
0f29.6-37.5%, low levels of oxidative spoilage, an
acid number from 1.3 to 1.8 mg KOH per g of fat,
a peroxide value of 3.5-4.2 mol of active oxygen
per kg of fat, low moisture content of 6.5 to 8%.

Information on financing

For safety indicators, the results of the analyzes
confirmed that the cake of flax, soybean, peanut
and pumpkin seeds is not toxic, mycotoxins, yeasts
and molds were not detected, and other indicators
do not exceed the allowable limits of regulatory
documents.

Thus, improving the nutritional value of
domestic oilseed by-products can enable the reuse
of materials in the supply chain, namely in the
production of flour products, as they add value to
food, reduce costs, promote economic growth, and
reduce the risks associated with their disposal in
the environment.

The article was written within the framework of the scientific and technical program of program-
targeted financing of the Republic of Kazakhstan: IRN BR12967830 "Development of technical regulation
tools to improve the efficiency, safety, resource-saving of food production and environmentally friendly
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Tyiiin

Byt 3epTTeynin MakcaThl OHOJIOTHSUIBIK KOHE TaFaMJIbIK KYHJIBUIBIFBI KOFaphl KaHa OailbIThUIFaH
TaMakK eHIMAEPIH OHIIPY VIIiH Mall eHEepKICiOl KOCIMOPHIHIAPHIHBIH KaliTallaMa IIUKi3aThIH, MaiIbl
JAKBUTIAPIBI Ak 1anany 00BN Ta0bUTA b, 3ePTTEY HbICAHAAPHI MAMIbI JAKbUIIAPBI OHICY OOHBIHINA
TOXKIPUOETIK-0HAIPICTIK TIeX HETI31HAe albIHFaH 3BIFBIP, COsI, JKePyKaHFaK JKOHE acKabak KyHKapajapbl
oonapl. by makamaga HayOaiixaHa, KOHIUTEPIIK JKOHE MaKapoH OHIMICPHi MaMBITyIda Taimarany
YIIiH KYyHKapagapIblH OPTaHOJICTTHKAIBIK, (PHU3NKa-XUMHUSIIBIK, MHKPOOHOIOTHSITBIK KOPCETKIITEDI,
COHBIMEH KaTap YJIbl DJJIEMEHTTEPJIH KYpaMbl, ayblp METallap MeJIIepl KOHE JHEePreTHKAIIBIK
KYHIBUTBIFBI aHBIKTAIIBI. bapilbIKk KepceTKIimTep HOPMATHUBTIK KyXKaTTapja OCNTiJICHTEeH TajamnTap-
JlaH acmaiapl. 3epTTey HOTIDKeIepi OOWBIHIIA KepkaHFakTa 29,6-maH oHe ackabak KyH)KapachIHIIa
37,5-ke NeiliH aKybI3IbIH JKOFaphl MOIIIIEP] aHBIKTAIJIBI;, KOSHIAP/a YHITTBUIBIK aHBIKTAIMAJIbl, KaJl-
MU, MUKOTOKCHHIEP, Escherichia Taskmiacel TOOBIHIAFE! OakTepusuIap (KommdopMaap), armbITKbIIAp,
3CHJEp aHBIKTAIMAaabl; 0acka YiIbI DJIEMEHTTEP, ME30(QMIbII a’poOTH koHE (haKyIbTaTUBTI aHa-
9poO0THl MUKPOOPTaHU3MJICP/IIH CaHbl, ayblp METaljIap PYKCcaT eTiireH NICKTEH acrhauipl. Mailibl
TMaKBUIIApABl OHICYIIH OTAHIIBIK JKaHaMa OHIMAEpI JKETKi3y Ti30eTiHIeri MaTepralIapabl KaiTa mai-
JIaNlaHyIbl KAMTaMachl3 €Te ajajibl, OUTKEeHI oJlap a3bIK-TYJIKKE KYHJBUIBIK KOCAIbI, IBIFBIHIAPIBI
azaifTajipl, DKOHOMUKAJIBIK 6CYTe BIKIA €Te/Ii )KOHE OJIap bl KOpIIIaFaH OpTara TaCTayMeH OaiIaHBICThI
TOyEeKeIACPIi a3alTaIbl.

KinT ce3mep: Maiiiel JakpuIap; KYHKapa; aKybl3; a3bIK-TYJIK KayilCi3iri; cama KepceTKIMmTepi;
9HEPTETHKAIBIK KYH/IBUTBIK.
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AHHOTALIMSA

Llenpro TaHHOTO MCCIIEIOBAHUS SIBIIIETCSI HCIIOJIb30BAHUE BTOPHYHBIX CHIPHEBBIX PECYpPCOB IIPE/I-
MIPUSITUHA MACJIO)KHPOBOH MPOMBIIINIEHHOCTH, JKMBIXOB MAaCIUYHBIX KYJIBTYpP, A Pa3paOOTKH HOBBIX
00O0TalIeHHBIX MPOJIYKTOB TUTAHUS C MOBBIIIIEHHON OMOJIOTHYECKON U MUIIEBON IIEHHOCThI0. O0BbeKkTa-
MU HUCCIEIOBaHUN ObLTH JIHHSIHOMN, COEBBII, apaXHCOBBIA M THIKBEHHBIN KMBIXH, TIOJYYCHHBIE Ha 0a3e
AKCIIEPUMEHTAIBHO-TIPOM3BOJICTBEHHOT O 1IeXa M0 TiepepadoTKe MaCIUYHbIX KyJIbTyp. B maHHOH cTaThe
MIPUBOJISITCST PE3YIbTATHI MCCIEIOBAHUI OPTaHOJENTHUECKUX, (PU3UKO-XUMHUYECKUX, MHUKPOOUOIIOTH-
YECKH TMOKa3aTeleid, a TakiKe COACpPKaHNE TOKCUYHBIX IEIEMEHTOB, COJEPKAHHUE TSHKEIbIX METaJIOB
Y DCHepreTU4ecKast [IEHHOCTh UCCIIEAYEMBIX JKMBIXOB ISl TAIBHEUIIIETO UCIIOIB30BaHMS B pa3paboTKe
XJIe000YJIOUHBIX, KOHJAUTEPCKUX M MaKapOHHBIX M37eiuil. Bece mokasarenn He mpeBbImaT TpedoBa-
HUSl, YCTAaHOBJICHHBIE HOPMATUBHBIMH JOKyMeHTamHu. [1o pe3ynbTaTaMm Mccie0BaHUN BBISIBICHO BbI-
COKO€ cofepKaHue NPOTEUHOB OT 29,6 B apaxucoBoM U A0 37,5 B THIKBEHHOM >KMbIXE; TOKCUUHOCTh
Ha KpOJIMKax He 0OHapyxeHa, kaamuii, MUKOToKcHuHBI, BI'TIK (komudopmer), aposxxu, ruieceHu He 00-
Hapy>KEHbI; Apyrue Tokcuunble 3eneMenTbl, KMA®AHM, Tsxkenble METalibl HE IMPEBBILIAIOT JOMY-
CTUMbIe HOpMBL. OTEeYeCTBEHHBIE TIOOOYHBIE MTPOIYKTHI MEPepaboTKH MACIOCEMSIH MOTYT 00ECIICYUTh
IIOBTOPHOE HCIIOJIb30BAHNE MATEPUAIIOB B IETIOYKE TTOCTABOK, IMOCKOJIBKY OHHU TOBBIIIAIOT [IEHHOCTh
MIPOJYKTOB TUTAHUS, CHIKAIOT 3aTPaThl, CIIOCOOCTBYIOT IKOHOMHUYECKOMY POCTY U CHHXKAIOT PUCKH,
CBsI3aHHBIC C UX YTUJIM3AIMEH B OKPYKaOIIEeH cpejie.

KiroueBble cj1oBa: MacinYHbIE CEMEHA; JKMBIX; O€JIOK; IHIEBas 0€30I1aCHOCTD, KauyeCTBEHHBIE
[IOKA3aTeNN; YHEpreTnYecKas [IEHHOCTb.
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